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DETAILED ACTION 
Priority 

1 . Receipt is acl^nowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), wliicli 
papers have been placed of record in tine file. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

4. Claim 2 recites the limitation "the ionic liquid" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

For the purpose of examination, the examiner is taking "the ionic liquid" to read 
"the at least one ionic liquid". 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
WO03/091 1 98 hereafter referred to as Yuyama in view of Oyama et al. (5,891 ,822). 

In regards to claim 1, 

Yuyama discloses an electric double layer capacitor comprising a pair of 
polarizable electrodes and an electrolyte (page 14 - lines 18-24); which electric 
double layer capacitor is characterized in that the polarizable electrodes are 
composed primarily of activated carbon (page 15 - lines 6-16), and the 
electrolyte includes at least an ionic liquid in a concentration of more than 2.0 
mol/L (page 14 - line 19 to page 15 - line 5). Yuyama fails to explicitly disclose 
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the activated carbon having micropores with a pore radius distribution peak as 
determined by the MP method in a range of 5.0x 10"^° to 1 .Ox 10"^ m. 

Oyama '822 teaches activated carbon used as an electrode for an electric double 
layer capacitor wherein said activated carbon has micropores with a pore radius 
distribution peak as determined by the MP method in a range of 5. Ox 10"^° to 1 .Ox 
10'^ m (column 2 - lines 23-27 & 51-57; pore size is the pore diameter which 
would give a radius of 5 to 10 A and mode implies peak). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the pore radius distribution peak taught by Oyama 
'822 with the activated carbon of Yuyama to obtain an electric double layer 
capacitor with a large energy density. 

In regards to claim 2, 

The references as applied above disclose all the limitations of claim 2 except the 

electrolyte is composed solely of the ionic liquid. However, Yuyama further 
discloses the electrolyte is composed solely of the ionic liquid (page 14 - lines 
19-24; an ionic liquid implies the electrolyte is composed solely of a single ionic 
liquid). 



In regards to claim 3, 
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The references as applied above disclose all the limitations of claim 3 except the 
electrolyte includes two or more ionic liquids. However, Yuyama further 
discloses the electrolyte includes two or more ionic liquids (page 14 - lines 19- 
24; organic solution and one or more ionic compound). 



In regards to claim 4, 

The references as applied above disclose all the limitations of claim 4 except the 
ionic liquid is a quaternary ammonium salt or a quaternary phosphonium salt. 

However, Yuyama further discloses the ionic liquid Is a quaternary ammonium 
salt or a quaternary phosphonium salt (page 4 - line 25 to page 5 - line 3). 



In regards to claim 5, 

The references as applied above disclose all the limitations of claim 5 except the 
Ionic liquid has the following general formula (1) 
[Chemical Formula 1] 



1^— X— 



■■■(1> 



wherein to R"^ are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R'* 
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Pages 



may together form a ring, with the proviso that at least one of to R'* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion. However, Yuyama further discloses the ionic 
liquid has the following general formula (1) 
[Chemical Formula 1] 



wherein R^ to R'* are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R"* 
may together form a ring, with the proviso that at least one of R^ to R'* Is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion (page 4 - line 25 to page 5 - line 9). 

In regards to claim 6, 

The references as applied above disclose all the limitations of claim 6 except the 
Ionic liquid has the following formula (2) 
[Chemical Formula 2] 




- Y 
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■I- 

• bp/ • • - (2) 

wherein Me stands for metliyl and Et stands for etiiyl. However, Yuyama furtlier 
discloses tlie ionic liquid has the following formula (2) 
[Chemical Formula 2] 

-I- 

•bp/ --(2) 

wherein Me stands for methyl and Et stands for ethyl (page 7 - line 16 to page 8 
- line 20). 

In regards to claim 7, 

The references as applied above disclose all the limitations of claim 7 except the 
activated carbon is a chemically activated product of at least one carbonized 
material selected from among coal-based pitch, petroleum-based pitch, coke and 
mesophase carbon. However, Yuyama further discloses the activated carbon is 
a chemically activated product of at least one carbonized material selected from 



Me 

Et— N— CH2CH2OM8 
Et 



Me 
I 

Et— N~CH2CH20Me 
Et 
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among coal-based pitch, petroleum-based pitch, coke and mesophase carbon 
(page 5- lines 6-18). 

8. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
WO2004/0 19356 hereafter referred to as Sato in view of Yuyama. 
In regards to claim 1, 

Sato discloses an electric double layer capacitor comprising a pair of polarizable 
electrodes and an electrolyte; which electric double layer capacitor is 
characterized in that the polarizable electrodes are composed primarily of 
activated carbon having micropores with a pore radius distribution peak as 
determined by the MP method in a range of 5.0x 10"^° to 1 .Ox 10"^ m, and the 
electrolyte includes at least an ionic liquid (page 3 - lines 1-6). Sato fails to 
disclose the electrolyte includes at least an ionic liquid in a concentration of more 
than 2.0 mol/L. 

Yuyama teaches an electrolyte for an electric double layer capacitor wherein 
disclose the electrolyte includes at least an ionic liquid in a concentration of more 
than 2.0 mol/L (page 14 - line 28 to page 15 - line 5). 



It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the concentration taught by Yuyama as the 
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concentration of tlie ionic liquid taught by Sato to obtain an electric double layer 
capacitor that is capable of being charged and discharged at large currents. 

In regards to claim 2, 

The references as applied above disclose all the limitations of claim 2 except the 
electrolyte is composed solely of the ionic liquid. 

Yuyama teaches the electrolyte is composed solely of the ionic liquid (page 14 - 
line 19-24; an ionic liquid implies the electrolyte is composed solely of a single 
ionic liquid). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a sole ionic liquid as taught by Yuyama when forming 
the electrolyte of Sato to obtain an electric double layer capacitor that is capable 
of being charged and discharged at large currents. 

In regards to claim 3, 

The references as applied above disclose all the limitations of claim 3 except the 
electrolyte includes two or more ionic liquids. 

Yuyama teaches the electrolyte includes two or more ionic liquids (page 14 - line 
19-24; organic solution and one or more ionic compound). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use two or more ionic liquids as taught by Yuyama when 
forming the electrolyte of Sato to obtain an electric double layer capacitor that is 
capable of being charged and discharged at large currents. 



In regards to claim 4, 

The references as applied above disclose all the limitations of claim 4 except the 
ionic liquid is a quaternary ammonium salt or a quaternary phosphonium salt. 
However, Sato further discloses the ionic liquid is a quaternary ammonium salt or 
a quaternary phosphonium salt (page 3 - lines 1-8). 



In regards to claim 5, 

The references as applied above disclose all the limitations of claim 5 except the 
ionic liquid has the following general formula (1) 
[Chemical Formula 1] 



wherein to R"* are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
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letter n being an integer from 1 to 4) and any two from among R\ R^, and R'* 
may togetlner form a ring, with the proviso that at least one of R^ to R"* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion. However, Sato further discloses the ionic 
liquid has the following general formula (1) 
[Chemical Formula 1] 



i1 



R 



<i> 



wherein R^ to R"* are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R"* 
may together form a ring, with the proviso that at least one of R^ to R'* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion (page 2 - line 19 to page 3 - line 18) 



In regards to claim 6, 

The references as applied above disclose all the limitations of claim 6 except the 
ionic liquid has the following formula (2) 
[Chemical Formula 2] 
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■I- 

• bp/ • • - (2) 

wherein Me stands for metliyl and Et stands for etiiyl. However, Sato furtlier 
discloses tlie ionic liquid has the following formula (2) 
[Chemical Formula 2] 

-I- 

•bp/ --(2) 

wherein Me stands for methyl and Et stands for ethyl (page 3 - lines 19-22). 
In regards to claim 7, 

The references as applied above disclose all the limitations of claim 7 except the 
activated carbon is a chemically activated product of at least one carbonized 
material selected from among coal-based pitch, petroleum-based pitch, coke and 
mesophase carbon. However, Sato further discloses the activated carbon is a 
chemically activated product of at least one carbonized material selected from 
among coal-based pitch, petroleum-based pitch, coke and mesophase carbon 
(page 1 0 - lines 1 5-1 9 & page 1 0 - line 27 to page 1 1 - line 2). 



Me 

Et— N— CH2CH2OM8 
Et 



Me 
I 
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9. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
EP1 536440 hereafter referred to as Sato 'EP in view of Yuyama. 
In regards to claim 1 , 

Sato 'EP discloses an electric double layer capacitor comprising a pair of 
polarizable electrodes and an electrolyte; which electric double layer capacitor is 
characterized in that the polarizable electrodes are composed primarily of 
activated carbon having micropores with a pore radius distribution peak as 
determined by the MP method in a range of 5.0x 10'^° to 1 .Ox 10'^ m, and the 
electrolyte includes at least an ionic liquid (claim 1). Sato 'EP fails to disclose the 
electrolyte includes at least an ionic liquid in a concentration of more than 2.0 
mol/L. 

Yuyama teaches an electrolyte for an electric double layer capacitor wherein 
disclose the electrolyte includes at least an ionic liquid in a concentration of more 
than 2.0 mol/L (page 14 - line 28 to page 15 - line 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the concentration taught by Yuyama as the 
concentration of the ionic liquid taught by Sato 'EP to obtain an electric double 
layer capacitor that is capable of being charged and discharged at large currents. 
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In regards to claim 2, 

The references as applied above disclose all the limitations of claim 2 except the 
electrolyte is composed solely of the ionic liquid. 

Yuyama teaches the electrolyte is composed solely of the ionic liquid (page 14 - 
line 19-24; an ionic liquid implies the electrolyte is composed solely of a single 
ionic liquid). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a sole ionic liquid as taught by Yuyama when forming 
the electrolyte of Sato 'EP to obtain an electric double layer capacitor that is 
capable of being charged and discharged at large currents. 

In regards to claim 3, 

The references as applied above disclose all the limitations of claim 3 except the 
electrolyte includes two or more ionic liquids. 

Yuyama teaches the electrolyte includes two or more ionic liquids (page 14 - line 
19-24; organic solution and one or more ionic compound). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use two or more ionic liquids as taught by Yuyama when 
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forming the electrolyte of Sato 'EP to obtain an electric double layer capacitor 
that is capable of being charged and discharged at large currents. 

In regards to claim 4, 

The references as applied above disclose all the limitations of claim 4 except the 
ionic liquid is a quaternary ammonium salt or a quaternary phosphonium salt. 
However, Sato 'EP further discloses the ionic liquid is a quaternary ammonium 
salt or a quaternary phosphonium salt (claim 2). 

In regards to claim 5, 

The references as applied above disclose all the limitations of claim 5 except the 
ionic liquid has the following general formula (1) 
[Chemical Formula 1] 



wherein to R'* are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R"* 
may together form a ring, with the proviso that at least one of R^ to R"* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 




1 



- Y 
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atom; and Y is a monovalent anion. However, Sato 'EP further discloses the 
ionic liquid has the following general formula (1) 
[Chemical Formula 1] 



(0 



wherein to R"* are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R'* 
may together form a ring, with the proviso that at least one of R^ to R"* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion (claim 3) 



In regards to claim 6, 

The references as applied above disclose all the limitations of claim 6 except the 
ionic liquid has the following formula (2) 
[Chemical Formula 2] 

-¥ 

•bp/ "-{2) 



Me 
I 

Et— N— GH2CH2OM8 
Et 
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wherein Me stands for methyl and Et stands for ethyl. However, Sato 'EP further 
discloses the ionic liquid has the following formula (2) 
[Chemical Formula 2] 

■I- 

•BF4' •■-(2) 

wherein Me stands for methyl and Et stands for ethyl (claim 4). 
In regards to claim 7, 

The references as applied above disclose all the limitations of claim 7 except the 
activated carbon is a chemically activated product of at least one carbonized 
material selected from among coal-based pitch, petroleum-based pitch, coke and 
mesophase carbon. However, Sato 'EP further discloses the activated carbon is 
a chemically activated product of at least one carbonized material selected from 
among coal-based pitch, petroleum-based pitch, coke and mesophase carbon 
([0040] & [0042]). 

Double Patenting 

10. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 



Me 
I 

Et— N— CHaCHzOye 
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are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 



11. Claims 1 & 4-6 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1 & 3-4 of U.S. Patent No. 
7,342,769 in view of Yuyama. 
In regards to claim 1 , 

U.S. Patent No. 7,342,769 claims an electric double layer capacitor comprising a 
pair of polarizable electrodes and an electrolyte; which electric double layer 
capacitor is characterized in that the polarizable electrodes are composed 
primarily of activated carbon having micropores with a pore radius distribution 
peak as determined by the MP method in a range of 5. Ox 10"^° to 1 .Ox 10"^ m, 
and the electrolyte includes at least an ionic liquid (claim 1). U.S. Patent No. 
7,342,769 fails to claim the electrolyte includes at least an ionic liquid in a 
concentration of more than 2.0 mol/L. 
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Yuyama teaches an electrolyte for an electric double layer capacitor wherein 
disclose the electrolyte includes at least an ionic liquid in a concentration of more 
than 2.0 mol/L (page 14 - line 28 to page 15 - line 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the concentration taught by Yuyama as the 
concentration of the ionic liquid claimed by U.S. Patent No. 7,342,769 to obtain 
an electric double layer capacitor that is capable of being charged and 
discharged at large currents. 

In regards to claim 4, 

US Patent 7,342,769 as modified above by Yuyama claims all the limitations of 

claim 4 except the ionic liquid is a quaternary ammonium salt or a quaternary 
phosphonium salt. However, U.S. Patent No. 7,342,769 further claims the ionic 
liquid is a quaternary ammonium salt or a quaternary phosphonium salt (claim 1). 

In regards to claim 5, 

US Patent 7,342,769 as modified above by Yuyama claims all the limitations of 
claim 5 except the ionic liquid has the following general formula (1) 
[Chemical Formula 1] 
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-I + 



wherein to R'* are eacli independently an alky! group of 1 to 5 carbons or an 
all<oxyalkyl group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R"* 
may together form a ring, with the proviso that at least one of R^ to R"* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion. However, U.S. Patent No. 7,342,769 further 
claims the ionic liquid has the following general formula (1) 
[Chemical Formula 1] 



wherein R^ to R"^ are each independently an alkyi group of 1 to 5 carbons or an 
alkoxyalkyi group of the formula R'-0-(CH2)n- (R' being methyl or ethyl, and the 
letter n being an integer from 1 to 4) and any two from among R\ R^, R^ and R"* 
may together form a ring, with the proviso that at least one of R^ to R"* is an 
alkoxyalkyi group of the above formula; X is a nitrogen atom or a phosphorus 
atom; and Y is a monovalent anion (claim 3) 




' Y 
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In regards to claim 6, 

US Patent 7,342,769 as modified above by Yuyama claims all the limitations of 
claim 6 except the ionic liquid has the following formula (2) 
[Chemical Formula 2] 

•BF/ ••-{2) 

wherein Me stands for methyl and Et stands for ethyl. However, U.S. Patent No. 
7,342,769 further claims the ionic liquid has the following formula (2) 
[Chemical Formula 2] 

■I- 

•BF4' "(2) 

wherein Me stands for methyl and Et stands for ethyl (claim 4). 

Conclusion 

1 2. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



Me 
I 

Et— N— CH2CH2OM8 
Et 



Me 
I 

Et— N— CHaCHzOMe 
Et 



Application/Control Number: 10/588,385 
Art Unit: 2831 



Page 22 



Yuyama et al. (7,167,353) 
Sato et al. (7,297,289) 

Sato et al. (6,414,837) discloses activated carbon used as an electrode for an 
electric double layer capacitor wherein said activated carbon has nnicropores with 
a pore radius distribution peak as determined by the MP method in a range of 
5.0x10-^°to1.0x10-^m. 

Hirota et al. (4,740,434) discloses activated carbon used as an electrode for 
secondary battery wherein said activated carbon has micropores with a pore 
radius distribution peak as determined by the MP method in a range of 5.0x 10"^° 
to 1. Ox 10-^ m. 

Sato et al. (5,877,935) discloses activated carbon used as an electrode for an 
electric double layer capacitor wherein said activated carbon has micropores with 
a pore radius distribution peak as determined by the MP method in a range of 
5.0x10"^°to1.0x10-^m. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to DAVID M. SINCLAIR whose telephone number is 
(571)270-5068. The examiner can normally be reached on Mon - Thurs. 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego F. Gutierrez can be reached on (571 ) 272-2245. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Diego Gutierrez/ 

Supervisory Patent Examiner, Art Unit 2831 
/D. M. S./ 

Examiner, Art Unit 2831 



